Background: Availability of cardiac medications in hospice for acute symptom management of heart failure is unknown. This study explored hospice approaches to cardiac medications for patients with heart failure. Methods: Descriptive study using a quantitative survey of 46 US hospice agencies and clinician interviews. Results: Of 31 hospices that provided standard home medication kits for acute symptom management, only 1 provided medication with cardiac indications (oral furosemide). Only 22% of the hospice agencies had a specific cardiac medication kit. Just over half (57%) of the agencies could provide intravenous inotropic therapy, often in multiple hospice settings. Clinicians described an individualized approach to cardiac medications for patients with heart failure. Conclusion: This study highlights opportunities for practice guidelines that inform medical therapy for hospice patients with heart failure.
Introduction
Heart failure (HF) is a common cause of death, and mortality rates are high within 1 year of diagnosis or HF-related hospitalization. [1] [2] [3] The use of hospice by patients with HF is increasing. 4 At end of life, patients with HF experience a high symptom burden. [5] [6] [7] Traditionally, patients with an HF exacerbation in hospice may receive non-disease-specific medications such as opioids, anxiolytics, antipsychotics, or scopolamine for symptoms such as dyspnea, chest pain, or nausea. 7 These medications are frequently available to patients as part of a ''standard home medication kit.'' Cardiac medications such as diuretics, angiotensin-converting enzyme (ACE) inhibitors, beta-blockers, nitrates, digoxin, and inotropic medications may provide HFspecific symptom control but are often absent from typical hospice symptom management protocols. [7] [8] [9] The American College of Cardiology (ACC)/American Heart Association (AHA) recommends consideration of intravenous (IV) inotrope treatment for palliation of symptoms, however, hospices face challenges (ie, high cost and lack of expertise) to using IV inotropes. [10] [11] [12] Benefits of intermittent or continuous subcutaneous infusion of furosemide for patients with HF have also been shown. 9, 13, 14 Cardiac medications can be beneficial and safe for managing HF exacerbations and improving burdensome symptoms, yet there are no practice guidelines for integrating an HF-specific medication regimen with a hospice care plan. 10, 15 Although the American College of Cardiology/American Heart Association guidelines recommend the use of cardiac medications to palliate symptoms in HF, it is unknown whether hospices routinely provide cardiac medications. This study explores the availability of medications to assist with acute HF-related symptom management in the hospice setting. We also explored contemporary hospice clinician approaches to medical therapy for patients with HF.
Methods

Design
We conducted quantitative surveys of hospice agencies and qualitative interviews with hospice clinicians to form a contemporary understanding of HF-specific medical therapies, including home medications and inotropic therapies. Using mixed methods, qualitative and quantitative data were collected concurrently, and the results were integrated. 16 The University of Colorado Institutional Review Board approved this study.
Participants
Hospice clinicians (eg, physician, nurse practitioner, or nurse) were contacted through the national Population-based Palliative Care Research Network (PoPCRN). 17 From a database of 250 hospice/palliative care organizations, we surveyed 100 hospice agencies with a clinician (physician or nurse) as the primary contact. Hospice clinicians volunteered to be interviewed, and informed consent was obtained. Survey recipients were informed of the study purpose and voluntarily returned the survey, implying consent.
Survey
We created a novel survey instrument based on clinical experience, literature review, consultation with cardiologists and hospice/palliative medicine specialists, and input from staff of The Denver Hospice, a not-for-profit community-academic partner. A brief 17-item survey was created based on feedback from the PoPCRN Scientific Advisory Committee (Supplemental Appendix 1). Survey items focused on (1) ''standard home medication kit'' and/or ''cardiac medication kit,'' including medication types; (2) inotropic therapy, including availability, type, estimated number of patients treated, and barriers to inotropic therapy; and (3) hospice characteristics (eg, type of agency, ownership [not for profit vs for profit vs government], and average daily census). Type of agency included independent hospice, part of a hospital system, part of a home health agency, or part of a nursing home. We used a multistep mailing process based on the Dillman Tailored Design Method, with up to 4 mailings to maximize response rates. 18 Surveys were returned by mail, fax, or e-mail.
Interviews
We conducted in-depth, semistructured interviews using openended questions to explore hospice clinicians' perspectives on available cardiac therapies in the hospice setting (Supplemental Appendix 2). Interviewees were selected through purposeful sampling to provide a range of hospice agency type and regional perspectives. Thematic saturation was achieved after 13 interviews.
Data Analysis
Quantitative survey data were analyzed using standard frequency analyses. Interviews were recorded, and quotes were transcribed based on interviewer notes. Data analysis focused on systematic organization of quantitative data and integration of qualitative data related to medication availability and clinical usage. 16 Qualitative data were used to provide a deeper understanding of the quantitative findings. As a team, we reached consensus on identified findings and their meanings. To contextualize the findings, we solicited input on the analysis, interpretation, and potential implications from The Denver Hospice (community partner), an academic palliative medicine group, and the Colorado Cardiovascular Outcomes Research Consortium (cardiologists from multiple institutions).
Results
Participants
Forty-six clinicians from the 100 PoPCRN hospice agencies responded to the survey. Table 1 shows the characteristics of hospice agency. Most hospices were independent (65%) and not for profit (83%). The mean average daily census was 279 patients. Eleven (24%) agencies reported that less than 10% of the daily census had a primary or hospice-qualifying diagnosis of HF, 27 (59%) agencies had between 10% and 20% with an HF diagnosis, and 8 (17%) agencies had more than 20%. Interviews were completed with 13 hospice clinicians, including 6 physicians, 6 nurses, and 1 nurse practitioner, representing the US Midwest, West, South, and East.
Use and Perspectives on Cardiac Medications in Hospice
Respondents described limited routine availability of HFspecific medications in hospice. Sixty-seven percent of the hospice agencies prescribed standard home medication kits to allow patients and families to rapidly address uncontrolled symptoms. Only 1 hospice agency routinely provided furosemide as an oral diuretic in the standard home medication kit. No other medications with cardiac indications were reported to be routinely provided. A ''cardiac medication kit'' for home management of cardiac-related symptoms was only available from 22% (10 of the 46) of the hospices. Nearly all cardiac medication kits included oral diuretics (90%), nitrates (90%), and aspirin (80%). Sixty percent of the hospices reported IV diuretics (which may have included option for subcutaneous administration).
There was limited use of inotropic therapy (Table 2) . Fiftyseven percent of the hospices provided inotropes. Of those, 80% were independent hospices, that is, not part of a hospital, home health agency, or nursing home. Most hospices (17 of 26) had treated between 1 and 10 patients the prior year. One hospice reported treating more than 20 patients with inotropes. Inotropic therapy was provided by hospices in multiple settings, including home (24 of 26), hospital (25 of 26), hospice facility (15 of 26), and nursing facilities (11 of 26). Cost (69%) and lack of proven efficacy to relieve symptoms (57%) were common barriers to inotropic therapy.
In the absence of specific guidelines for cardiac medications in hospice care for patients with HF, hospice clinicians discussed an individualized approach to cardiac medications, including inotropes (Table 3) . They described the importance of education and collaboration with the patient regarding decisions about cardiac medications. Clinicians emphasized using an individualized approach to maintaining, changing, or discontinuing cardiac medications to support patient preferences.
Discussion
This study explored contemporary approaches to cardiac medications for HF-related acute symptom management in hospice. We found that cardiac-specific medications are not commonly available in the standard home medication kits of hospices in this study. Some hospices in this sample tailored care for patients by providing cardiac medication kits and inotropic therapy. Given the absence of evidence-based clinical guidelines, this study reflects challenges that hospice clinicians face in providing symptom management for hospice patients with HF at the end of life.
This preliminary study describes a limited routine provision of cardiac medications in standard home medication kits for uncontrolled symptoms. The limited availability of cardiac medications was first demonstrated in a 2005 survey of 22 New Hampshire hospices that described home medication kits for uncontrolled symptoms. 19 Our study extends those findings by identifying some hospices agencies that provided cardiac-specific medication kits. Similarly, although the challenges of providing inotropic therapy in hospice have been reported previously, 11, 12 this study demonstrates that once a hospice incorporated inotropic therapy into their arsenal of services for patients, these medications were provided in multiple care settings.
Other studies have demonstrated the high prevalence of symptoms among patients with HF in hospice care. 2, 4 There is a need for prospective clinical trials that target symptom management among hospice patients with HF, similar to studies conducted among hospice patients with cancer. 5, 7, 20 Future work should also examine cardiac-related medications that were prescribed and provided by hospices for ongoing HF management and symptom control during a patient's hospice enrollment, beyond emergency medication kits and inotropes. One explanation for the very limited finding of cardiacrelated medications in standard home medication kits may be that medications such as diuretics or nitrates were already prescribed and supplied separate from an emergency kit. This study suggests the need for prospective evidence regarding optimal medication strategies for symptom palliation and appropriate situations to discontinue medications for patients with HF who are receiving hospice care. For instance, it may be appropriate to continue disease-modifying cardiac medications such as ACE inhibitors and beta blockers, however, there are no data to guide clinical practice in the hospice setting. As HF progresses and the patient's primary goals are symptom relief and maximizing quality of life, it may be appropriate to reduce the doses or discontinue cardiac medications. Clinicians must pay close attention to whether cardiac medications are causing adverse effects or contributing to impaired quality of life (eg, due to polypharmacy, falls, fatigue, etc). 15 Our data suggest that hospice clinicians rely on an individualized approach. The creation of guidelines for a cohesive strategy to manage medications for patients with HF would provide additional tools for making therapeutic decisions.
This preliminary study has limitations. First, the findings are based on the knowledge of individual hospice clinicians who completed the survey or who served as key informants through interviews and is not designed to be generalizable. Second, this study focused on the perspectives of hospice clinicians, and although the response rate was low, it is similar to other studies involving clinicians and end-of-life care. 21 With increasingly complex Medicare hospice regulations for medication availability and coverage, as outlined in the Hospice Wage Index, future studies should assess the prevalence of baseline or chronic cardiac medication usage in hospice care. 22 Although this study focused on acute symptom management via home medication kits (including standard or cardiac medication kits) and inotropes, more information is needed about the overall availability and use of cardiac medications to treat HF-related symptoms when HF is the terminal diagnosis or a related condition that contributes to the terminal prognosis and warrants active symptom management to maximize comfort and quality of life. Finally, a larger environmental scan exploring the characteristics of hospice agencies that facilitate better end-of-life care for patients with HF would further inform this discussion.
In conclusion, this study describes contemporary hospice practices and challenges faced by hospice clinicians, as they seek to provide patient-centered care to patients with HF. The finding of limited routine availability of cardiac medications for acute symptom management in hospice care, within the hospice agencies surveyed, highlights the opportunities to improve HF-specific, end-of-life care. Further work, including research and quality improvement efforts by hospices, should focus on increasing appropriate usage of cardiac-specific medications for symptomatic relief in HF. Development of multisociety-endorsed guidelines for managing HF at the end of life would promote broader use of appropriate medications for symptom relief.
